In this paper, we study the defects effect on magnetic properties of a nano-square structure.
The most recent and outstanding works on this field showed that the magnetic properties are not exclusively related to the presence of the magnetic field, but it is depending also of the influence of the interactions between nearest-neighbor atoms [43] . The exchange coupling interactions and the effect of the crystal field are also studied. The focus of this review is to investigate the Monte Carlo method to generate the corresponding phase diagrams. This investigation is made in terms of the magnetization [44] and the hysteresis cycles [45] . A consistent theoretical study of a stable ferromagnetic on a nano-square structure with alternate layers of spins σ = 3/2 and S = 1consists of several steps. First, the ground state phase diagrams have been presented for the magnetic properties of the corresponding impurities in the studied system. On the other hand, the model and the theoretical formulation used have been presented in this work. Finally, the numerical results found have been discussed and a brief conclusion has been given.
2-Model and method:
The studied system is formed with alternate layers(L = 1,2,3,4) consisting of the spins σ = 3/2 and S = 1. With L = 1,3 are the layers of squares of the system occupied by the spins−σ and L = 2,4 are the layers of squares of the system occupied by the spins−S. While, such layer is formed by three thicknesses (K = 3,6,9,12), we denote: (L = ).Our geometry is presented in Fig. 1 .
In this section; we examine the magnetic properties of a nano-structure consisting of a ferromagnetic system based on a nano-square structure. In fact, we study the effect of the coupling exchange interactions, the external magnetic and the crystal fields.
The Hamiltonian is described as:
 h is the external longitudinal magnetic field.
For simplicity, we denote by: J = J = J = J which will take a constant value.
The exchange coupling interactions J is distributed according to a bimodal law:
Where: δ stands for the Kronecker symbol.
So that the exchange coupling interactions are: J = J with the probability p 0 with the probability 1 − p
It is worth to note that for p=0, all sites are diluted. Whereas for p=1, all sites are occupied by a magnetic atom [46] .
Using the Metropolis Monte Carlo algorithm, and the Jacknife method [47, 48] , we generate new configurations to inspect the magnetic behavior of the studied system. In fact, we perform to examine the equilibrium nano-structure specifically 10 MC steps per spin. By discarding the first 10 generated ones, and by averaging over different initial conditions.
The magnetizations per spin are defined as follows: The susceptibility χ is defined by:
Where N and M are describing respectively:
Where: β = 1/k T with T is the absolute temperature and k is Boltzmann's constant. For simplicity we take the value k = 1.
We define the internal energy per site as follows:
3-Results and discussion:
3-1-Ground state phase diagrams:
In this part, we use Monte Carlo simulations for the null value of the temperature (T = 0) to study the magnetic properties. In fact, we calculate the ground state phase diagrams relying of the parameters of the Hamiltonian. By considering a nano-structure composed by four layers In this part, we study the effect of the exchange coupling interactions, the external magnetic and the crystal fields. Using Monte Carlo simulations for non-null values of temperature (T ≠ 0) we will study the effect of increasing temperature at which the magnetizations as a function of the external magnetic field, the crystal field and the exchange coupling interactions, respectively. In fact, the corresponding phase diagrams of the magnetizations as a function of the external magnetic field are plotted in Figs. 3(a) -(c). In Fig. 3a , we show the dependence of the hysteresis cycles in the absence of crystal field (Δ = 0), for the fixed values of the exchange coupling interactions: J = J = J = 1, and at fixed value of the temperature value. We found a large value of the external magnetic field, when the studied system is named a hard system. By increasing the value of the temperature (T = 1), the dependency of the hysteresis cycles is shown, for the fixed values of the exchange coupling interactions: J = J = J = 1, and in the absence of crystal field (Δ = 0). When, the value of the external magnetic field is reduced, and the studied system is named a hard system, see 
4-Conclusion:
In this paper, we have studied the defects effect on magnetic properties of a nano-square structure with alternate layers consisting of a ferromagnetic system. The effect of the coupling exchange interactions, the external magnetic and the crystal fields is also investigated in this study. The ground state phase diagrams in different planes were presented in our result for different values of the phase space parameters. The majority stable configurations are found for the negative values of these parameters. On the other hand, it is found that a perfect symmetry appears with respect to the external magnetic field H.
The behavior of the magnetizations and the hysteresis loops have been analyzed in several phase diagrams by using the Monte Carlo simulations. When increasing the temperature values the behavior of the magnetizations has been shifted from the first to the second transition type. The behavior of the hysteresis cycles has been deduced, showing the change of the studied system from the hard system to the soft one, in different phase diagrams.
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